A Decision Support System for the Design of Cellular Manufacturing Systems: Database Conceptualization  by Xambre, Ana Raquel et al.
 Procedia Computer Science  100 ( 2016 )  164 – 170 
1877-0509 © 2016 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the organizing committee of CENTERIS 2016
doi: 10.1016/j.procs.2016.09.136 
ScienceDirect
Available online at www.sciencedirect.com
&RQIHUHQFHRQ(17(5SULVH,QIRUPDWLRQ6\VWHPV,QWHUQDWLRQDO&RQIHUHQFHRQ3URMHFW
0$1DJHPHQW&RQIHUHQFHRQ+HDOWKDQG6RFLDO&DUH,QIRUPDWLRQ6\VWHPVDQG7HFKQRORJLHV
&(17(5,63URM0$1+&LVW2FWREHU
$'HFLVLRQ6XSSRUW6\VWHPIRUWKHGHVLJQRI&HOOXODU
0DQXIDFWXULQJ6\VWHPVGDWDEDVHFRQFHSWXDOL]DWLRQ
$QD5DTXHO;DPEUHDE/HRQRU7HL[HLUDDF3HGUR9LODULQKRD
aDepartment of Economics, Management, Industrial Engineering and Tourism, University of Aveiro, 3810-193 Aveiro, Portugal 
bCIDMA - Center for Research and Development in Mathematics and Applications, University of Aveiro, 3810-193 Aveiro, Portugal 
cIEETA - Institute of Telematics and Electronic Engineering of Aveiro, University of Aveiro, 3810-193 Aveiro, Portugalb 
$EVWUDFW
,Q&HOOXODU0DQXIDFWXULQJ6\VWHPV&06UHVRXUFHVDUHJURXSHGWRFUHDWHLQGHSHQGHQWFHOOVFDSDEOHRIFRPSOHWHO\SURFHVVLQJD
VHWRIVLPLODUSDUWV7KHGHVLJQRIVXFKDV\VWHPLVFRPSOH[DQGHQWDLOVVHYHUDOLQWHUFRQQHFWHGSUREOHPV7KHGHFLVLRQSURFHVV
UHJDUGLQJWKHGHVLJQRI&06PXVWWKHUHIRUHEHVXVWDLQHGE\VROLGGDWDDQGVXSSRUWHGE\DGHTXDWHPRGHOVFDSDEOHRIKHOSLQJWKH
GHFLVLRQPDNHULQWKHGHYHORSPHQWRIDQDGHTXDWHVROXWLRQ,QWKLVFRQWH[WD'HFLVLRQ6XSSRUW6\VWHP'66IRUWKHGHVLJQRI
&06LVEHLQJGHYHORSHGDQGWKHSXUSRVHRIWKLVZRUNLVWRSUHVHQWWKHFRQFHSWXDOL]DWLRQRIWKHGDWDEDVHUHTXLUHGIRUVXFK'66
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$OWKRXJKYHU\IOH[LEOHWKLVW\SHRIV\VWHPLVYHU\LQHIILFLHQWUHVXOWLQJLQORQJOHDGWLPHVKLJKOHYHOVRIZRUNLQ
SURFHVV LQYHQWRU\KLJK WUDQVSRUWDWLRQFRVWV DQGDPRUHGLVRUGHUHGSURGXFWLRQHQYLURQPHQW WKDW FRQVHTXHQWO\ LV
KDUGHUWRPDQDJH
&HOOXODU0DQXIDFWXULQJ 6\VWHPV &06 KDYH HPHUJHG LQ WKH ODVW GHFDGHV DV D YLDEOH DOWHUQDWLYH WR IXQFWLRQDO
V\VWHPV0DQXIDFWXULQJFHOOV DUHSK\VLFDOJURXSVRIGLIIHUHQWPDFKLQHVDVVLJQHG WRD IDPLO\RISDUWVZLWK VLPLODU
SURFHVVLQJ UHTXLUHPHQWV 7KLV ZD\ RI RUJDQL]LQJ PDQXIDFWXULQJ UHVRXUFHV VWLOO PDLQWDLQV VRPH IOH[LELOLW\ LQ WKH
V\VWHPZKLOHLPSURYLQJLWVSHUIRUPDQFH
7KHUHKDVEHHQ DQ LQFUHDVH LQ WKHSRSXODULW\RI&06 LQ LQGXVWULDO RUJDQL]DWLRQV DOVRGXH WR WKHSRSXODULW\RI
/HDQ3URGXFWLRQSULQFLSOHVWKDWSRLQWWRWKLVW\SHRIV\VWHPDVDWRROIRUUHGXFLQJZDVWH
+RZHYHUOLWHUDWXUHLQGLFDWHVWKDWWKHGHVLJQRI&06IRULQGXVWULDODSSOLFDWLRQVLVDFRPSOH[WDVNWKDWUHTXLUHV³D
NQRZOHGJHLQWHQVLYHSURFHVVDVLWLQYROYHVWKHFRQVLGHUDWLRQRIPDQ\IDFWRUVLQFOXGLQJSURGXFWLRQGDWDDQGSURFHVV
FKDUDFWHULVWLFV´KDYLQJLQWKLVFRQWH[WD'HFLVLRQ6XSSRUW6\VWHP'66DQLPSRUWDQWUROH
7KHSURSRVHG'66ZLOOLQFRUSRUDWHVRPHDOUHDG\GHYHORSHGPHWDKHXULVWLFVEDVHGDOJRULWKPVDVZHOODVQHZ
DOJRULWKPV WREHGHYHORSHG ,Q WKLVZRUNDFUXFLDOSDUWRI WKH'66 LVSUHVHQWHGDGDWDEDVH WKDWFRPSULVHVDOO WKH
UHTXLUHG LQIRUPDWLRQ XVHG WR VROYH WKH GLIIHUHQW SUREOHPV HQWDLOHG LQ WKH GHVLJQ RI&06 DVZHOO DV WR VWRUH WKH
SURSRVHGVROXWLRQV

%DFNJURXQGWKHUHOHYDQFHRID'66LQ&06¶GHVLJQ
1RZDGD\VLQGXVWULDOFRPSDQLHVPXVWEHSUHSDUHGWRSURGXFHDKLJKYDULHW\RISURGXFWVLQRUGHUWRFRPSHWHLQD
JOREDO PDUNHW DQG UHVSRQG WR WKH GHPDQG IRU SHUVRQDOL]HG KLJK TXDOLW\ DQG ORZ SULFH SURGXFWV 7KH ZD\ WKH
PDQXIDFWXULQJ V\VWHP LV RUJDQL]HG LV GHFLVLYH IRU LWV SHUIRUPDQFH DQG IRU KRZ WKH FRPSDQ\ FDQ RYHUFRPH WKH
FKDOOHQJHVLPSRVHGE\WKHPDUNHWDQGWKHFRPSHWLWLRQ
,QDPDQXIDFWXULQJHQYLURQPHQWZKHUHWKHUHLVDKLJKGLYHUVLW\RISURGXFWVDQGORZYROXPHVVPDOOVL]HEDWFKHV
WKHWUDGLWLRQDOZD\WRRUJDQL]HWKHPDQXIDFWXULQJUHVRXUFHVLVLQIXQFWLRQDOGHSDUWPHQWV7KLVW\SHRIOD\RXWLVTXLWH
LQHIILFLHQWDQG6LQJKDQG5DMDPDQLHVWLPDWHVWKDWRQDYHUDJHRQO\RIWKHWLPHDSURGXFWVSHQGVLQWKHV\VWHP
LV XVHG LQ YDOXHDGGHG DFWLYLWLHV PDQXIDFWXULQJ RSHUDWLRQV 7KH UHPDLQLQJ  LV XVHG LQ ZDLWLQJ RU LQ
WUDQVSRUWDWLRQDQGVWRUDJHDFWLYLWLHV
2WKHU W\SHV RI PDQXIDFWXULQJ V\VWHPV KDYH HPHUJHG DV YDOLG DOWHUQDWLYHV WR IXQFWLRQDO V\VWHPV &HOOXODU
0DQXIDFWXULQJ6\VWHPV WU\ WRPDLQWDLQVRPHIOH[LELOLW\ZKLOHEHLQJPRUHHIILFLHQWDQGDUHXVXDOO\SRLQWHGRXWDV
ZD\ WR UHGXFH ZDVWH DQG KHOS LPSOHPHQW /HDQ0DQXIDFWXULQJ FRQFHSWV ZKDW KDV OHG WR DQ LQFUHDVH LQ WKHLU
SRSXODULW\
7KHGHVLJQRI&06 LVXVXDOO\DTXLWH FRPSOH[SURFHVVDQG LQYROYHV VROYLQJD VHWRI LQWHUUHODWHGSUREOHPV
QDPHO\
x DVVLJQPHQWRIRSHUDWLRQVWRPDFKLQHV
x FHOOIRUPDWLRQSUREOHPPDFKLQHVDQGSDUWV
x PDFKLQHGXSOLFDWLRQ
x LQWUDFHOOXODUOD\RXW
x LQWHUFHOOXODUOD\RXW
,W LV LPSRUWDQW WRKLJKOLJKW WKDW WKHUH LVD ORWRI LQWHUDFWLRQEHWZHHQ WKHVHSUREOHPVEXW WKH\DUH WUDGLWLRQDOO\
VROYHGLQDVHTXHQWLDOPDQQHULQVWHDGRILGHDOO\EHLQJVROYHGFRQFXUUHQWO\
0RVWUHVHDUFKHUVWDFNOHRQHRUVRPHWLPHVDFRPELQDWLRQRIQRPRUHWKDQWZRRIWKRVHSUREOHPVVLQFHWKH\DUH
E\WKHPVHOYHVTXLWHFRPSOH[0RUHRYHUWKHDPRXQWRIQHFHVVDU\GDWDWRDGGUHVVWKRVHSUREOHPVLVTXLWHODUJH
7KHUH LV IRU H[DPSOH D FRQVLGHUDEOH DPRXQW RI UHVHDUFK DERXW WKH IDPLO\ IRUPDWLRQ SUREOHP HJ EXW
XVXDOO\WKHIRFXVLVRQWKHFHOOIRUPDWLRQSUREOHPGHWHUPLQLQJWKHIDPLOLHVRISDUWVDQGWKHJURXSVRIPDFKLQHV$
ELJ SDUW RI WKHZRUN KRZHYHU XVHV DQ LQFLGHQFHPDWUL[ WKDW UHSUHVHQWV D YHU\ OLPLWHG VRXUFH RIPDQXIDFWXULQJ
LQIRUPDWLRQ2QWKHRWKHUKDQGWKHGLYHUVLW\RIDSSURDFKHVXVHGLVTXLWHLQWHUHVWLQJDQGRQHFDQILQGVRPHZRUNV
XVLQJ PDWKHPDWLFDO SURJUDPPLQJ PRGHOV FOXVWHULQJ DOJRULWKPV PHWDKHXULVWLFV DQG RWKHU WHFKQLTXHV
HJQHXUDOQHWZRUNV,WLVQRWLFHDEOHWKDWWKHXVHRIPHWDKHXULVWLFVVHHPVWRSUHYDLORYHUWKHRWKHUDSSURDFKHV
166   Ana Raquel Xambre et al. /  Procedia Computer Science  100 ( 2016 )  164 – 170 
7KH QHHG WR EHWWHU XQGHUVWDQG WKHVH V\VWHPV KRZ WKH\ FDQ EH GHVLJQHG DQG KRZ WKH\ SHUIRUP LQ GLIIHUHQW
FRQGLWLRQVVHHPVDSSDUHQW$GGLWLRQDOO\LQDVWDWHRIWKHDUWUHYLHZRIWKHSDSHUVSXEOLVKHGLQ&06¶GHVLJQDQG
DQDO\VLVLQWKHODVW\HDUVLQDVSHFLILFVFLHQWLILFMRXUQDOVWDWHVWKDWPRUHUHDOLVWLFDSSURDFKHVWKDWHQFRPSDVVWKH
UHTXLUHPHQWVRILQGXVWULDORUJDQL]DWLRQVDUHQHFHVVDU\
)XUWKHUPRUH WKHUH LVYHU\ IHZNQRZQZRUNGHYHORSHG LQ WKHFRQWH[WRI'66IRU&06DQGVRPHZRUNDOUHDG\
SXEOLVKHGLVVWLOOYHU\LQFLSLHQW
,QDPRUHVRSKLVWLFDWHG'66LVSURSRVHGEXWLWKDVVRPHGUDZEDFNVQDPHO\LWRQO\FRQVLGHUVWKHFHOOIRUPDWLRQ
SUREOHP WKH DOJRULWKPV LQFRUSRUDWHG DUH EDVHG RQ WKH SDUWPDFKLQH LQFLGHQFH PDWUL[ D OLPLWHG VRXUFH RI
LQIRUPDWLRQDQGLQWHUDFWLRQZLWKWKHGHFLVLRQPDNHULQRUGHUWRLQFRUSRUDWHIXUWKHULQSXWVLVQRWSURPRWHG
7KHDQDO\VLVRIWKHZRUNGHYHORSHGVRIDUDQGWKHLQGLFDWLRQVIRUIXWXUHUHVHDUFKWKDWVRPHDXWKRUVKDYHSRLQWHG
RXWVXSSRUWWKHQHHGIRUWKHSURSRVHG'66
7KHQHHGIRUD'66LVGXHWRVHYHUDOLPSRUWDQWDVSHFWVRIWKHSUREOHPDWKDQGVSHFLILFDOO\
x WKHDPRXQWRIGDWDUHTXLUHGIRUVROYLQJWKHLQKHUHQWSUREOHPVZKHQGHVLJQLQJ&06
x WKHFRPSOH[LW\RIHDFKRIWKHVXESUREOHPVDQGWKHLQKHUHQWGLIILFXOW\RIVROYLQJWKHPVLPXOWDQHRXVO\
x WKHLQWHUDFWLRQEHWZHHQWKRVHVXESUREOHPV
x WKH LPSRUWDQFH RI LQFRUSRUDWLQJ WKH GHFLVLRQPDNHU NQRZOHGJH LQWR WKH DQDO\VLV DQG LPSURYHPHQW RI WKH
VROXWLRQV
x WKHQHFHVVLW\IRUSURYLGLQJWKHGHFLVLRQPDNHUZLWKGLIIHUHQWDOWHUQDWLYHVROXWLRQV
)XUWKHUPRUHWKHSUHVVXUHIURPWKHPDUNHWDQGWKHYRODWLOHHQYLURQPHQWKDVOHGFRPSDQLHVWRUHFRJQL]HWKHQHHG
IRUPRUHIUHTXHQWUHVWUXFWXULQJRIWKHLUPDQXIDFWXULQJV\VWHPV)URPWKLVSHUVSHFWLYHD'66RIWKLVQDWXUHFDQEHD
YHU\LQWHUHVWLQJWRROIRUDQ\GHFLVLRQPDNHU

3UDFWLFDOFDVH
7KHGHFLVLRQPDNLQJSURFHVVZKHQ GHVLJQLQJ DPDQXIDFWXULQJ V\VWHP LV TXLWH FRPSOH[ DQG LQYROYHV D ODUJH
DPRXQWRI LQIRUPDWLRQ)XUWKHUPRUHWKHHIILFLHQF\RIDSURGXFWLRQV\VWHPLV WRDJUHDWH[WHQWGHWHUPLQHGE\WKH
TXDOLW\RIWKHV\VWHP¶VGHVLJQVLQFHLWKDVDFULWLFDOLPSDFWRQWKHIORZRIPDWHULDOVDQGSHRSOHZLWKLQWKHSURGXFWLRQ
DUHD$GGLWLRQDOO\GHFLVLRQVRIWKLVQDWXUHPD\UHTXLUHODUJHLQYHVWPHQWVDQGKDYHDORQJWHUPLPSDFWVLQFHLWLVQRW
HDV\QRULQH[SHQVLYHWRFKDQJHWKHRUJDQL]DWLRQRIDSURGXFWLRQV\VWHP
,Q WKLV FRQWH[W DQDGHTXDWH'66FDQDVVLVWGHFLVLRQPDNHUV LQ WKHLUZRUNKHOSLQJ WKHP WRJDWKHU WKH UHTXLUHG
GDWDDQDO\]LQJWKDWGDWDGHYHORSLQJDQGFRPSDULQJVROXWLRQVDQGSURYLGLQJWKHPZLWKHVVHQWLDOLQIRUPDWLRQ
,QWKHQH[WVHFWLRQDJOREDOVWUXFWXUHRIWKHSURSRVHG'66LVSUHVHQWHGIROORZHGE\WKHH[SODQDWLRQRIWKHGDWD
PRGHO
3.1 Structure of the proposed DSS for CMS’ design 
7KHPDLQSXUSRVHRIWKHSURSRVHG'66LVWRFRQWULEXWHWRWKHVROXWLRQRIWKHSUREOHPVLQWULQVLFWRWKHGHVLJQRI
&06,WVKRXOGDOVREHFDSDEOHRILQWHUDFWLQJZLWKWKHGHFLVLRQPDNHUVRWKDWSDUWLFXODUDVSHFWVRIWKHSUREOHPDW
KDQGFDQEHLQFRUSRUDWHGLQWKHILQDOVROXWLRQ
0RUHVSHFLILFDOO\WKHV\VWHPVKRXOGEHDEOHWRWDNLQJLQWRDFFRXQWGDWDUHODWHGWRWKHSURGXFWLRQV\VWHP
x $VVLJQRSHUDWLRQVWRWKHDYDLODEOHPDFKLQHV
x 'HWHUPLQHWKHFRPSRVLWLRQRIWKHPDQXIDFWXULQJFHOOVSDUWVDQGPDFKLQHV
x 'HILQHWKHOD\RXWRIWKHFHOOVDQGWKHORFDWLRQRIWKHFHOOVZLWKLQWKHSODQWDUHD
x (YDOXDWHWKHVROXWLRQVJHQHUDWHGE\WKHV\VWHPDVZHOODVWKHRQHVREWDLQHGWKURXJKWKHLQSXWRIWKHGHFLVLRQ
PDNHU
$GGLWLRQDOO\LWLVHVVHQWLDOWRKHOSWKHGHFLVLRQPDNHUE\SURYLGLQJWKHQHFHVVDU\LQIRUPDWLRQLQRUGHUWRSURYLGH
VXSSRUW LQ WKH LPSURYHPHQW RI WKH VROXWLRQV VXJJHVWHGE\ WKH'66 )RU H[DPSOH LQIRUPDWLRQ UHJDUGLQJ WKH IORZ
EHWZHHQ FHOOV DQG WKH FRVWV DVVRFLDWHG ZLWK WKDW VROXWLRQ HJ WUDQVSRUWDWLRQ HTXLSPHQW DFTXLVLWLRQ DQG
PDLQWHQDQFHRXWVRXUFLQJFDQKHOSWKHGHFLVLRQPDNHUHYDOXDWHWKHLPSDFWRIGHFLVLRQVVXFKDV
x GXSOLFDWLQJPDFKLQHV
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x GHWHUPLQLQJWKHQHHGIRUK\EULGOD\RXWVZLWKVRPHPDFKLQHVDUUDQJHGLQWRIXQFWLRQDOGHSDUWPHQWV
x RXWVRXUFLQJSDUWVRUFHUWDLQRSHUDWLRQVUHVSRQVLEOHIRULQWHUFHOOXODUIORZ
,Q RUGHU WR DFKLHYH LWV SXUSRVH WKH'66 KDV WKUHHPDLQ HOHPHQWV GDWDEDVHPRGHO EDVH DQG XVHU LQWHUIDFH
7KHVHWKUHHFRPSRQHQWVRIWKHV\VWHPZRUNWRJHWKHUVRDVWRDOORZIRUDXVHUIULHQGO\LQWHUDFWLRQJHQHUDWHIHDVLEOH
VROXWLRQVDQGIDFLOLWDWHWKHLQWHUYHQWLRQRIWKHGHFLVLRQPDNHULQWKRVHVROXWLRQV
7KHZD\WKHV\VWHPLVGHVLJQHGFRQWHPSODWHVWKUHHPRGXOHVRQHIRUHDFKSUREOHPWKDWVKRXOGEHDGGUHVVHGFHOO
IRUPDWLRQSUREOHPWKDWLQFOXGHVRSHUDWLRQVDVVLJQPHQWLQWUDFHOOXODUOD\RXWDQGLQWHUFHOOXODUOD\RXW
)LJXUHVKRZVWKHZD\WKRVHPRGXOHVDUHFRQQHFWHG$VRQHFDQVHHWKHRXWSXWVRIWKHILUVWPRGXOHVXFKDVLQWUD
DQGLQWHUFHOOXODUIORZVDQGFHOOV¶FRPSRVLWLRQDUHXVHGDVLQSXWVIRUWKHIROORZLQJWZRPRGXOHV,QWKRVHPRGXOHV
WKHORFDWLRQRIPDFKLQHVZLWKLQHDFKFHOODQGWKHORFDWLRQRIWKHFHOOVDUHGHWHUPLQHGWDNLQJLQWRDFFRXQWWKHIORZ
EHWZHHQPDFKLQHVFHOOVDVZHOODVRWKHULQIRUPDWLRQHJGLPHQVLRQVDQGFRQILJXUDWLRQRIWKHPDFKLQHVFHOOV

)LJ'66VWUXFWXUH
7KHILQDOOD\RXWLVHYDOXDWHGFRQVLGHULQJWKHWUDQVSRUWDWLRQFRVWVIRULQWHUFHOOXODUIORZV7KHGHFLVLRQPDNHUFDQ
WKHQ WU\ WR UHGXFH WKRVH FRVWV WKURXJK VHYHUDO RSWLRQV VXFK DV DFTXLULQJ QHZ HTXLSPHQW RXWVRXUFLQJ SDUWV RU
RSHUDWLRQV JURXSLQJ PDFKLQHV LQWR IXQFWLRQDO GHSDUWPHQWV 7KH UHVXOWLQJ QHZ VROXWLRQV VKRXOG EH DVVHVVHG
FRQVLGHULQJQRWRQO\WKHIORZFRVWVEXWDOVRWKHFRVWVDVVRFLDWHGZLWKWKHSURSRVHGFKDQJHV
7KHPRGHOV WKDWZLOOEH LQFRUSRUDWHG LQ WKH'66KDYHEHHQSDUWLDOO\GHYHORSHG7KHILUVWRQH LVD6LPXODWHG
$QQHDOLQJ EDVHG DOJRULWKP IRU WKH FHOO IRUPDWLRQ SUREOHP DV ZHOO DV WKH DVVLJQPHQW RI RSHUDWLRQV WR PDFKLQHV
FRQVLGHULQJWKHH[LVWHQFHRIPXOWLSOHLGHQWLFDOPDFKLQHVDQGLWPHDVXUHVIORZLQWHUPVRIQXPEHURISDUWVPRYHGRU
WULSVSHUIRUPHG7KHRWKHURQHLVD*HQHWLF$OJRULWKPIRUIDFLOLW\OD\RXWGHVLJQZKHQVHFWLRQVKDYHIL[HGJHRPHWULF
FRQILJXUDWLRQVDQGGLVWDQFHVDUHPHDVXUHGEHWZHHQWKHHQWU\DQGH[LWSRLQWVRIWKHVHFWLRQV
1RQHWKHOHVV QHZ DOJRULWKPV DUH VWLOO EHLQJ FRQVWUXFWHG DQG LQ DOO RI WKHP PHWDKHXULVWLFV HJ 6LPXODWHG
$QQHDOLQJ *HQHWLF $OJRULWKPV DUH EHLQJ XVHG DV D ZD\ RI DQDO\]LQJ PRUH VROXWLRQV DQG LGHDOO\ ILQG LQ D
UHDVRQDEOHDPRXQWRIWLPHDJRRGVROXWLRQ
7KHIROORZLQJVHFWLRQSUHVHQWVWKHGDWDEDVHFRQFHSWXDOL]DWLRQRIWKHV\VWHPWKDWLVFXUUHQWO\EHLQJGHYHORSHG
3.2 Data model conceptualization 
)RU WKH FRQFHSWXDOL]DWLRQRI WKH GDWDEDVH VWDWLF VWUXFWXUDOPRGHOVPRUH VSHFLILFDOO\80/ 8QLILHG0RGHOLQJ
/DQJXDJHFODVVGLDJUDPVZHUHXVHG80/QRWDWLRQLVDXQLYHUVDOZD\RIUHSUHVHQWLQJFRPSOH[V\VWHPVWKDWZRXOG
EHKDUGWRH[SODLQLQDQRQJUDSKLFDOIRUP
)RUWKLV'66FODVVGLDJUDPVZHUHXVHGWRUHSUHVHQWWKHPDLQPRGXOHDQGWKHOD\RXWPRGXOHVLQWUDFHOOXODUDQG
LQWHUFHOOXODU
7KHPDLQPRGXOHRI WKHGDWDEDVH LQFOXGHV WKH UHTXLUHGGDWD IRU VROYLQJ WKHFHOO IRUPDWLRQSUREOHP LQFOXGLQJ
DVVLJQLQJ RSHUDWLRQV WR PDFKLQHV DV ZHOO DV LQIRUPDWLRQ UHJDUGLQJ WKH VHYHUDO W\SHV RI FRVWV XVHG WR HYDOXDWH
VROXWLRQV7KDWFODVVGLDJUDPSUHVHQWHGLQ)LJXUHLVEULHIO\H[SODLQHGDVIROORZV
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(DFK SDUW FDQ EH EXLOW XVLQJ ]HUR RWKHU SDUWV LI LW¶V D VLPSOH FRPSRQHQW WKDW RQO\ LQFOXGHV RQHPDWHULDO RU
VHYHUDOSDUWVLI LW LVDFRPSOH[SURGXFWDVVHPEOHGZLWKVHYHUDOFRPSRQHQWV7KHFODVVµ6WUXFWXUH¶GHWHUPLQHV LQ
WKLVZD\ WKH%LOORI0DWHULDOV IRU DOOSDUWVSURGXFWV FRQVLGHUHG LQ WKH VWXG\)RUHDFKSDUW LW LV DOVRQHFHVVDU\ WR
NQRZLWVGHPDQGDQGWKHFRVWRIRXWVRXUFLQJLWVSURGXFWLRQ)XUWKHUPRUHWKHVHTXHQFHRIRSHUDWLRQVPDQXIDFWXULQJ
EXWDOVRWUDQVSRUWVWRUDJHDQGLQVSHFWLRQUHTXLUHGIRUSURGXFLQJDFHUWDLQSDUWLVDOVRGHILQHG
2SHUDWLRQV FDQ EH RI GLIIHUHQW W\SHV PDQXIDFWXULQJ WUDQVSRUW VWRUDJH DQG LQVSHFWLRQ DQG FDQ DOVR EH
RXWVRXUFHG DW D FRVW 2SHUDWLRQV FDQ KDYH HTXLSPHQW DVVRFLDWHG PDFKLQHV RU WUDQVSRUWDWLRQ HTXLSPHQW DQG
FRQVXPHGLIIHUHQWDPRXQWVRIWLPHLQFHUWDLQDFWLRQVVHWXSVPDQXIDFWXULQJORDGLQJDQGXQORDGLQJ
(DFK PDFKLQH W\SH LV FKDUDFWHUL]HG E\ LWV FDSDFLW\ LWV XVDJH UDWH DQG DVVRFLDWHG FRVWV DFTXLVLWLRQ DQG
PDLQWHQDQFH7KHUHLVDOVRWKHQXPEHURIDYDLODEOHPDFKLQHVRIHDFKW\SHEHFDXVHRQHRIWKHDVVXPSWLRQVIRUWKH
FHOOIRUPDWLRQSUREOHPLVWKDW\RXFDQKDYHPXOWLSOHPDFKLQHVIXQFWLRQDOO\HTXLYDOHQW
7KHGDWDUHODWHGWRWKHVROXWLRQVDUHUHSUHVHQWHGLQ)LJXUHLQEOXH6ROXWLRQVFDQEHJHQHUDWHGE\WKHV\VWHPRU
FDQUHVXOWIURPFKDQJHVGRQHE\WKHGHFLVLRQPDNHUWRSURSRVHGVROXWLRQV
)RUHDFKVROXWLRQWKHUHLVDWRWDOFRVWWKDWLQFOXGHVWKHWRWDOWUDQVSRUWDWLRQFRVWDVZHOODVWKHFRVWVDVVRFLDWHGZLWK
WKHFKDQJHVSURSRVHGE\WKHGHFLVLRQPDNHUQDPHO\WKHFRVWRIDFTXLVLWLRQDQGPDLQWHQDQFHZKHQQHZPDFKLQHV
DUHFRQVLGHUHGRURXWVRXUFLQJFRVWVIRUDSDUWRURSHUDWLRQZKHQWKDWLVWHVWHG
*HQHUDWHGVROXWLRQVFDQWKHQEHFKDQJHGE\WKHGHFLVLRQPDNHUDQGUHHYDOXDWHG$QLPSRUWDQWDVSHFWVKRXOGEH
WKHSRVVLELOLW\RISHQDOL]LQJFHUWDLQVSHFLILFIORZVDVDZD\RIHOLPLQDWLQJWKHPIURPDFHUWDLQVROXWLRQ


)LJ80/FODVVGLDJUDPIRUGDWDEDVHPDLQPRGXOH
)URPWKHUHVXOWVREWDLQHGIURPVROYLQJWKHFHOOIRUPDWLRQSUREOHPLWLVWKHQSRVVLEOHWRGHWHUPLQHWKHOD\RXWRI
HDFK FHOO LQWUDFHOOXODU OD\RXW )LJXUH D VKRZV WKH FODVV GLDJUDP WKDW VSHFLILHV WKH UHTXLUHG LQIRUPDWLRQ IRU
WDFNOLQJWKLVSUREOHP
$ZRUNVSDFHLVDOORFDWHGWRHDFKPDFKLQHWKXVGHILQLQJWKHZRUNVWDWLRQV7DNLQJLQWRDFFRXQWWKHLUFRQILJXUDWLRQ
DQGWKHIORZVEHWZHHQZRUNVWDWLRQVWKH\FDQWKHQEHSODFHGLQVLGHHDFKFHOO
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)LQDOO\ WKHJOREDO OD\RXW LQWHUFHOOXODU OD\RXWFDQEHGHWHUPLQHGZKLFKZLOO IDFLOLWDWH WKHHYDOXDWLRQRID ILQDO
VROXWLRQVLQFHDW WKLVPRPHQWQRWRQO\IORZVDUHNQRZQEXWDOVRWKHGLVWDQFHVEHWZHHQGHSDUWPHQWVLQWKLVFDVH
FHOOVDQGWKHUHVSHFWLYHPDFKLQHV
)LJXUHEDOVRVKRZVWKDWIRUGHILQLQJWKHILQDOOD\RXWWKHDYDLODEOHWRWDODUHDPXVWEHNQRZQDVZHOODVRWKHU
XQDYDLODEOHRURFFXSLHGDUHDVHJZDUHKRXVHVQDPHO\WKHLUVL]HDQGSODFHPHQW

 

)LJ80/FODVVGLDJUDPIRUGDWDEDVHLQWUDFHOOXODUOD\RXWPRGXOHDOHIWULJKWDQGIRUGDWDEDVHLQWHUFHOOXODUOD\RXWPRGXOHEULJKWVLGH
7KLV W\SHRIPRGHOVDQG WKHLU LPSOHPHQWDWLRQ LQDQREMHFWRULHQWHG WHFKQRORJ\FDQIDFLOLWDWH WKH LQWHJUDWLRQRI
IXWXUHUHTXLUHPHQWVWKDWFDQHPHUJHIURPQHZSUREOHPVDQGRUQHZDSSURDFKHVIRUVROYLQJWKRVHSUREOHPV

&RQFOXVLRQVDQGIXUWKHUZRUN
7KLVSDSHUSUHVHQWVDQRQJRLQJZRUNZKRVHPDLQREMHFWLYHLVWKHGHYHORSPHQWRID'66FDSDEOHRIVXSSRUWLQJ
WKHGHVLJQRI&063DUWLFXODUO\WKHGDWDEDVHPRGXOHVZHUHGHVFULEHGXVLQJFODVVGLDJUDPV
7KH'66VKRXOGHQFRPSDVV WKH IROORZLQJ LVVXHV FHOO IRUPDWLRQSUREOHP LQFOXGLQJRSHUDWLRQVDVVLJQPHQW DV
ZHOODVLQWUDDQGLQWHUFHOOXODUOD\RXWV)XUWKHUPRUHLWVKRXOGDOORZWKHGHFLVLRQPDNHULQWHUYHQWLRQLQWKHVROXWLRQV
DV D ZD\ WR LQFRUSRUDWH DGGLWLRQDO NQRZOHGJH RI WKH SUREOHP JHQHUDWH PRUH VROXWLRQV DQG FRPSDUH WKHLU
SHUIRUPDQFH
7R VXSSRUW WKH GHYHORSPHQW RI D VROXWLRQ IRU WKH &06¶ GHVLJQ DQ DGHTXDWH GDWDEDVH LV UHTXLUHG FDSDEOH RI
DFFRPPRGDWLQJWKHGDWDXVHGE\WKHPRGHOVWRJHQHUDWHVROXWLRQVLQDGGLWLRQWRGDWDXVHGE\WKHGHFLVLRQPDNHU
DQGDOVRVWRUHWKHREWDLQHGVROXWLRQV,W LV LPSRUWDQW WRQRWLFHWKDW WKHFRUUHFWFRQFHSWXDOL]DWLRQRI WKHGDWDEDVHLV
FUXFLDOIRUWKHXVHIXOQHVVDQGSHUIRUPDQFHRIWKHV\VWHP
7KHQHHGIRUVXFKDV\VWHPLVMXVWLILHGE\WKHFRPSOH[LW\RIWKHSUREOHPVDQGE\WKHZD\WKH\DUHLQWHUFRQQHFWHG
$OVRWKHSRVVLELOLW\RILQFOXGLQJWKHGHFLVLRQPDNHUNQRZKRZLQWRWKHFRQVWUXFWLRQRIGLIIHUHQWVROXWLRQVLVNH\
:LWKUHJDUGWRWKHGDWDEDVHLWLVQHFHVVDU\WRUHILQHWKHFRQFHSWXDOL]DWLRQRIWKHPRGXOHVZLWKQHZNQRZOHGJHRI
WKHSUREOHPVWKDWFDQGHULYHIURPWKHRQJRLQJGHYHORSPHQWRIQHZPHWDKHXULVWLFVEDVHGDOJRULWKPVXVHGWRWDFNOH
WKHP
$IWHU ILQLVKLQJ WKHPRGHOV DQG WKHGDWDEDVH FRQFHSWXDOL]DWLRQ WKHQH[W VWDJH VKRXOGEH WKH V\VWHP¶V LQWHUIDFH
GHVLJQDQGILQDOO\WKHGHYHORSPHQWRIDZRUNLQJSURWRW\SH7KHV\VWHPVKRXOGDWWKDWSRLQWLGHDOO\EHWHVWHGDQG
XVHGLQUHDOOLIHVLWXDWLRQVDVZD\RIYDOLGDWLQJDQGHQKDQFLQJWKHILQDOSURWRW\SH
7KLV ZRUN LV H[SHFWHG WR FRQWULEXWH WR WKH VFLHQWLILF UHVHDUFK LQ WKH DUHD RI LQGXVWULDO HQJLQHHULQJ DQGPRUH
VSHFLILFDOO\LQPDQXIDFWXULQJV\VWHPV¶GHVLJQPDLQO\WKURXJKWKHGHYHORSPHQWRIQHZDOJRULWKPVGLUHFWHGDW&06¶
GHVLJQ,WVKRXOGDOVRKDYHDQ LPSDFW LQ WKHDUHDRI'66¶VGHYHORSPHQWVLQFH LW UHSUHVHQWVDQDSSOLHGFDVHRI WKH
LQKHUHQWSURFHGXUHVDQGPHWKRGRORJLHVRIWKDWDUHDRIVWXG\
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,WZLOOKRSHIXOO\DOVRFRQWULEXWHWRWKHLQGXVWULDOUHDOLW\ZKHQXVHGE\SUDFWLWLRQHUVWRHYDOXDWHDOWHUQDWLYH&06¶
FRQILJXUDWLRQVSRVVLEO\WRFKDQJHIURPDIXQFWLRQDOOD\RXWRUWRLPSURYHH[LVWLQJ&06

$FNQRZOHGJHPHQWV
7KLVZRUNZDVVXSSRUWHGE\3RUWXJXHVHIXQGVWKURXJKWKH&,'0$&HQWHUIRU5HVHDUFKDQG'HYHORSPHQW LQ
0DWKHPDWLFVDQG$SSOLFDWLRQVDQGWKH3RUWXJXHVH)RXQGDWLRQIRU6FLHQFHDQG7HFKQRORJ\³)&7)XQGDomRSDUD
D&LrQFLDHD7HFQRORJLD´ZLWKLQSURMHFW8,'0$7

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